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1020030033059 <Qt\: 2004/3/5 

[AH f|g] ^§m§!Aj 

[aai^si mm 

[31 ft 81 tt] 2003.05.23 

[^m^^^w] giic 

r^ssi ggj] 2 d\\2\ oiieai Ami oil 3^h°i juioi , 21mm j\ 

tuiae-i §j 3 

[^S^l S^SsIl SRAM compatable memory having three SAs between two memory 

blocks and performing REFRESH operation in which the 
inducing and the rewriting operation are performed 
seperately and Operating Method thereof 

[§§] ( ^)^£I^A||^ 

[ 2J 2E] 1 -2000-048635- 1 

[ □ 2} °J 3 H ] 9-1 998-000630-5 
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[ ch e.i oi j 
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[Slf^lSM&s] 2003-027834-8 

[£g°J S^S^I] KIM.Gi Hong 

711002-1002625 
[?@SS] 440-300 

4^A| 919 ^£fOm^ 639-801 

[^31 KR 

[£S°I S^S^I] LEE, Sun Hyoung 

[^ejk^&S] 691024-1051812 
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1020030033059 gJXh 2004/3/5 

151-784 

AHS^^AI 6Jg8S S^OUIIM 8§ 814s 

[^3] KR 

All X1I42S2J ^§Oil 2JSI- ^5jg *||60£2| ^§0|| 2| 

sh ai- e m^muo. en ai ej 
(en cuai&j 

OISSI (°l) 

PISSES] 20 ^ 29,000 SI 

[^tisas] 12 a 12,000 SI 

0 2 0 SI 

[£]AH!^S] 4 S!- 237,000 SI 

[Sail 278,000 SI 

[^SA^] (70%^S) 

4*4^] 83,400 SI 

[S¥AH#] 1. fiofAH- SAHAH(ES)_1M 2.^^ISgI gg^b AHW[A^Ah 

e^§AF^, £!2!34*0|g!&§£! HAHA^]_1S 
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1020030033059 %^ <£A- 2004/3/5 

as] #eJ-; #7l *fll Hlssj-o}^ oflojE^ f^syo} Efl^l^ *fli ^^oh H; ^. 7] y^ 2 «1H 
^oi^ cfloiEii- efl*l*}^ *j]2 *fli<£*; *I^s)i=r 3H3» «§^*H Efl^l^ 

*fl3 -ffli^H; ^-71 ^11 tilH^-y^ ^"71 ^13 ^<S^ ^71^ ^-g- ;HH*H= afll ^ 
$ tt; ^ ^"71 A]2 am^o]^. #7l ^13 ^7l^ *)H*Rr A}2 

313 #71 5^314=1 ^^HHfe sl^efl^^^ HH^-I- 

JL, ^7l ^12 ^?HH^r 0He1» #71 ^^efl^sl^- t^^^ofl ^ 7 ] 

<H1^^ J:^ *Hs.^ ^ n ^«<HH ^s]^ 5^314=1 

£ 3 
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1020030033059 #^ <^^>: 2004/3/5 

Hefl^ -g^-i- ^3)*Rr ofl^ ^ ufl2.e] ^ zl ^«<HHSRAM compa table memory having 
three SAs between two memory blocks and performing REFRESH operation in which the inducing 
and the rewriting operation are performed seperately and Operating Method thereof} 

S. 1-& #2fl^1 *fl£.s]£l ^"o V ^* -M^*>7l £^^14. 

£. 3£r £ 2^ ^^-^ M-EfM]^ 5l3L5Lolcf. 

5- 4^r *IU ^ *fl2 S]^- vflSl e]*^ ^ ^Jf <^i)^ ^?_>^- 

£ 5^r 5l^efl4] ^^HM 4lf.;^o] ^bh^o^ dHEi-I- o]#*V Jp:, iflJf o^]^ ^ 

**HI "^^ "fl2-E] 4€-^ C-flolE^l- ^^Rf- Tj-o 1- *^]. 7 | 
^tr ^olnj^olcf. 

£ 6a ^ £ 6b^ £ 5^ E^-ol^^o]! rrf^ E)Hefl^2} °\)^ S^- o| 
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JE 7^ 3 = 313 ^?MM ^-3*83 c-fl o] # <y#tr * , iflJf. <*^i 

*<*H *\)3.^ ^^^^ t-floiEli- =-#*Kr ^» ^tb 

£ 8a ^ 51 8b^ £ 7^ eH^S.^ <4€- 5]iefl^2f ofli^g Jng- nflS-El^ 

5L 9^r £]He|4i ^^MM q^oflAi cflolBl» °1#*V ^;t> 

£ 10a ^ £ 10b^ .£ 9^ E^-ol ni c^j ^s. ^s e fl^|^ ^S^Itt °\}^?» ^]3.^B\ 



<i 2 > -g- ^ ^ojM, s§i cl^(DRAM: Dynamic Random 

Access Memory) ^(cell)^r 7^^, ofl^CSRAM: Static Random Access Memory)^ J:^ 7} 

<is> o^^v^ o_^. ) ti> £ ^ d]) S ^ ^ ^ aw (RAM: Random Access Memory)^ °\] 
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1020030033059 <y*}: 2004/3/5 

^4 i^b»o_s S-ff-^t}. ^4 nM§4fe nflB^i a))^s]b 4^ 

^ 7>*lfe- *flS.^ 1^4, A o V 7l c]^^#S./^JfEi DflolE^l- ol/#^^r>£^- aflo^ 

2]^.^- *}--g-£|fe 1H1B^ ^Jif ^^*>7l *>M"2] 

afl*l( latch) ^» 47fl2] H^l^l^E^, ^ ^-g-^ 27fl^ B€*1^3. 

^€4. ^, ^^91 Hfl^] £3^1 ^)olEi# ^bJ-JL olO ZS> C-HojEi 

517} na>s J1> ^w] ^ao] ^-cf^ ^Ivicf. 

ZL&iq-, ofl^igo] ^3-^^^ 67fl^ B^^B olO,^S, l7flS] B 

*1, ^"fr ^T, -§-*8=4 71 «^ ^7^>» ^S*>7l ^^H, ofi^^ ^1 o] 5J] 

133 <^ 6«fl lOwfl ^io]cf. ofliM ^.3. ^^^o) 

^^1" #^1^. ^\ al-g- ^ tfl^l^H *^3<el ^V-g-s) 

^ ^7l^o] H^l 4=1 -g-^M: 4iiL Al^V4 ^ d-5L tcfl^g-ofl Aj^Efl ^jcq ^a>^ 

^^(EXT-TRC)'^r ^7j(INT-TRC)'4 -p-TlCREF-RW) ' -i: iMc}. 
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1020030033059 %^ 2004/3/5 

=L^\, ^Hfl^ ofli^ ^{SLB\Si\ ^n^6\]A^ t S] = 3fl^S)^- ^^^^ ClM^ 

*4=H, ^2fl^ "flS.^ ^.g-wj-^ofl sl^efl^ ^#(REF-RW)£r ^> 

^ ^i-2.3r>7fl SlZL, *1*113 ^ 4-5.7} ^r^^o] ^*j-c)-. 



^ H o V ^ *ll^Rr ^14, 



A o V 7l^ 7]#a1 JJf^fll- Sfl^^M ^tb °\)^ *\]3-£\o\] 

^^1 slHefl4=l o]i4]oii ei^efl^ol ^^o] A^-sq^ X)i ^ *fl2 "fl£.el #§M- 7}^ ofl 
Jug- nfls.^sA^ 5>l-^-^o.s. #7l el^efl^^l ^ eM*3 

-f-*M OlolEl* ^#^S>^ ^7l D112.&) M.^-; ^ 2 tilHHl-^l^-i- Cllo)Ei!- 

°J#^Rr #7] A}2 *flJZel ^7} *)U hIhbI-o]^-^ cfloiBll- Efl^l^ ^1 ^ 
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^E.; #7l m alM^^l^ c-floiE-ii- ff^H 2fl*l*Rr ^12 

2fl*l*Hr ^13 ; #7] 7fli ylB5|-°l^^- #7l ^13 ^li^S^ #713 

^12 ^-Hl*]rcf. 

^ ^-S- ^a>}z\, #7] Tfii s»l «- ^^i^ ^ u ej HE ^ ^^-3f 7fli o^-fl 

^ 5E«-*}^, ^"71 ^2 ^ <^1^ ^7i^ ^ 2 Bl^efl4l ^#-8: S.^}^ ^7} 

t)U * 7fl2 £)Y ^-*hg- ^ W. nBlJi, #7} oll^^ J:^ ^s.ei^ ^-7] am e]H 

313 ^*HH A o v 7l Tfli nfls^ ^-51-^ Tlli^^j cl^^^j c-flolEil- ^7) 7)12 el^efl 

3 <y#^ Tfll nflSL^ l-^o] o)^^o) c-flolEil- 71171^^. 

^4 M^o} ^ ^ oi^ ^ ^- Mj-t^ ^jofl o^j-o^ ^s|i=. s.^^. ^ 
§1 olsflsr>7l ^^A^ t^Sl wj-^-^l*]- ^UH^ o^lAl^ ^JjL ^ ^ w- £ ^o)l 7l7fl 

A <H1*1 ^ £^1 ^H, #^Jl^t -S^tb *?]-§: M-Bj-^cf. 

^-^sl ofl^BH uflsel^ ^Tn-^ ^H-i- eliefl^l 

^l^, 51^± S ^ f^V£] d^}7}^|S ^^Efl^lr ^ ^^Tjol ^£1*1 

HL*h ¥r 511 4=1 ^3"* ^H^>7l ^ *V tJ£<>l 7)H A] 

3L7} 2-}™-6\)a] A-^51^1 S^^, fl-^1 3j«H ^ 
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1020030033059 #ej ^7}: 2004/3/5 

^u}^ <^4^ ^ &tf. £ ^^A^]^, ^1-7] '2]-f 

A <M 'iflJ?- <^M1^ f>}^9] ^^e}o]o] j£ ( 3L^r 3 °j 

*^SJ-3°1 -frM-Tfl <34^% v ^ Slfe 3i *m ^tf. zl&Izl, ^71 'el 

Hefl^l #71 '<2}-s?- <>M1^ ^Tjr'oflA-i a 0 v 7 ] 'ifl«- ^-tV 1 *- *fl<2|$ ^tV o.^ , 

7fl^ nflse] #^17(110,210)4 °1 #SJ"§- *}°H ^#5)^- SlSAitt 7fli?3 o.S M-E}^^ 
S^olcf. £ 2^Ai, ^1 ^-(110)^ $U=eK!€~g- WLAi(<^7H f ^) 

3. M-Bfiflji, Aj- 7l v\)slz\ M.3^(2io)o] ^£e]-oltt j: WLBi(^7H, 

jEEth X|l *fls.e) 1-^(110)21 BlHeJ-^-i: %2z^3L BLA, /BLAS q-Bfifljl, 

^7) 42 »\}2.z\ #^-(210)^ flS-SKl^-fr %V 2 j=ljt BLB, /BLBS. M-E^cf. 

5L 3£- JE 22] ^^(300)# *M|*1 i4Bfifl^ £ 32] ^.Rdt^ %v^«.^ 

^, £ 29] ^SL^Q\ %v 2 .a.^cfl ^e^O* ^7>^-o.s.m), ^ja.^ tt ^g-°J* 

*=K afli gj X) 2 alias] #^(110' , 210') ^(row)4 <l(column)S ^2)£}^ *flH 

^ A oHl «fll£)fe 4^r7fl2] c^-M-UlOa, 110b,-, 210a, 210b,--)* XtKf-tK #7] ^ 
-i-l-dlOa, 110b, -,210a, 210b, •••) AA^r -H-jL*>7fl H.^?>}7] Jfl*H 

3 = all 3 ^7} oiMHi BlHefl^sl ^^o] jEL^^tf. A oM ^«(110a, 110b,-, 210a, 
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1020030033059 #^ <gx\: 2004/3/5 

210b, •••)£- ^1 °1 ^ ^ ^ ^H^l^el^, ^tH^l^f ^3 

A oM t(]i nfls.^ #^(110")^ ^ifi(110a, 110b, •••)£) 3HBl*r ^1 alB^'tl^- 
(BLA,/BLA)-=r -f-*H oj^sj ^ StlA^, ^-71 7fl2 #^(210')^ ^ ^1 (210a, 210b, •••) 

^ cflolEi^ X)2 HlB^^CBLB, /BLB)^r -f-*M *r 5^. 

afll ^ »12 ^ ^^l^i ^-^-(EXT-TRCl, EXT-TRC2)^g- ^th}. A oM *fll ^ 
^^-(EXT-TRCD^r ^11 ^Hefl4i ^HREFl)^ Tfll iflJf ^M}^ ^-^(INT-TRCl)^- , # 

71 7(12 *Hli ^(EXT-TRC^)^ 7fl2 e^efl4=] : W(REF2)-2}- *fl 2 ^ ^ 

(INT-TRC2)-g- 

^(REFlHH 3 = all 3 Ska*} f>\xr t^l^ *\}°}&\$\ z\)2 eJHefl^ 

(REF2HH 5^314=!*1-Ji*} t)QQSi\ ^flyl^o] ^^cj-. ojnfl, &|H5fl4=l 3^ 

cflo]E^ #^^r ^-71 Till e]Hefl4i ^Tl(REFl) ^ #7l Tfli iflw. ojTfl^ ^(INT-TRCl) ^ 
°1H ^^^cf. j&th el^efl^sl^ cflolElo] ^-a-ol *fl 2 sl^efl^ ^#(REF2)<>lH 

t^l £ 3# Till ^^ofls( 140 .)^ sfl^^^s. ^sH, ^-7] Dfls.ej ^ 

^-(110')^ c^-S(ll0a,110b)3.-»M1 -atslT^ tq^^CiiOa.HOb)^ 71^ HHEi-I- #^<5> 
^ 2fl*lth}. >(12 ^1^^^(180')^ 2fl*]^5. £H 5U-2.^. ^71 7(12 ^las^ 1-^(210')^ 
cl i 8-a(210a,210b)S.^-Bl <y#sl7lM- n^ifi(210a,210bH 7)*$%. 3H^«- ^114 
. ZLxUlL, 71)3 4U*i<g = (160 , )fe H] o( E| # ffsfaj T^^t}. ^ , ^>HH<*IM 
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<32> a o v 7 i rifls.aj ^.^(no-)^ c-flolEi^ ^1 alHE].oi^-( BLA( /BLA)-g- ^#^=1 
^, #7) *)]2 ^SSl ^-^lO 1 )^ c-flolE^ ^12 time}<y^V(BLA, /BLA)# ^#3£<=K 

<33> ^li ^^(150')^ xfll *\}3.?J{ 1-^(110' )s] wlH^<y^-(BLA, /BLA)^ #7l ^3 

^1^^H(160')^ tflolE^(BLR, /BLR) ^7}^ <S^* tttK ^12 ^4)^) ^ 

(lyO 1 )^ ^-71 ^12 #^(210 , )S1 alHel-'a^-CBLB, /BLB)^]- #7l *fl3 ^<2^(160' )2] 

HH^CBLR, /BLR)£| ^o]e^(SAL2, /SAL2) *}o}°) £ 7 )^ ^c^^l-cf. 

<34> -# 7 ) - 7 ]^. ^5.(130') ^ *fl2 -f-7lS|- 3)^(190')^ *)U ^]5LEl l-^-(llO') 

^ ylHHl-<y^-(BLA, /BLA)34 z\)2 v]}3-£\ 1-^(210' )£] t>] H^^HBLB, /BLB)* zj-z)- -§-7l^> 

<36> £ 5^r el^efl^ ^*HH ^-^^^ c]^^o]1a-1 z\] o) b\ ^ o]#*J- ^, ifl«- ^ 

(110')^ ^^e^<y(WLAl)4 ^^tt ^i3(110a)S. dM^7l- <y#£]JI, afll iflJf <^M}^ 
^#(INT-TRC1HH v]}5.z\ ^(no')°\ *\} 2 ^ = 5}oi(WLA2)^ q^^(HOb)^ 
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1020030033059 #3 2004/3/5 

7fl4r*H, S. 34 ^} SL 5* . , A] ^ t l«HM a)5.Efl^ -S-^^l 

JKREFHl -§-^*H, ^1 Bj = efl3 ^#(REF1)°1 Al^t}. a}^ t2*H , *fli ^-y}^ Ajjr 
(EQ1)7> wl^^-slai, *fll ^1^(IS01)7> »«W«.3. 3^5.3., ^! H] E e|- 

^(BLA,/BLA)S1 ^-71^ «fl^ls)Jl, *fll i^^l ^2(150' "€£r"5q°H, *U 
«1H^^1^-(BLA,/BLA)^- ^3 €^«S = (160' )^ ^(BLR./BLRH #7)zig.3, <?1^€4. 

all I ta] H 5} <£! ^(BLA , /ELA)-& *fll ^<g = (140*) ^ *fi3 €i < S = (160' )4 #7l*}o_3. <3 

^ ^^^(110a)^ ^o]e^7> <?]#£H, ^]JL NE3 ^ PE3°1 z}-z}- »SH« ^ iH^s^ 
^ ^1} t6^Ai, *fl3 ^li o flH(160')7> ^^€(110a)^ dH^S ^*Vcf. 

=lb]3L, iflJf <$*\)±l ^#(INT-TRC1)°1 a]*)-^ a] ^ t 5 <>1 *H1 , e)^efl4=)£l^ ^ 
^lS(110aHl tfl^H, !-^-(110H*lnV t}s.^ ^, ^12 ^^.sl-^l(WLA2)^ c) ^ 

i&(110b)-g- Aju]*}^ o]i= e ^o| oi^o] ^-o]^^, ^<^i a]^( IS01 )^ v)+o\] 

°ll-^cf. ^11 ^^(140') ^ *U HlHel-^I^-(BLA, /BLA)^ ^3 <$fl i °« = ( 160 ' ) 

°] cHo]e^( BLR! /BLR) 4 ^rS]^4. 

Al^ t7oflA^ -^7lS|- ^JJ:(EQ1)°1 cfA] ^s^H *tfl tilH^^-CBLA./BLA)^ 
71SJ-W. °1^a^ a]^ t 8°lH ^12 3i=i2l-<y(WLA2)ol ^s»i|(110b)2] c-11o1e^7> 

*U ^^(W)^ <?1#£H, Ajjr NE1 ^ PEl^l cfAl ^ ••^oj-sf "S-f'S. #Ajs}-^ 
^1} tW]*\, ^^KllOb)^ o]#^ dHEil- ^*Vtq-. ZL^i, ^11 ^l^A]^( NCD1 )o] 
"■syoyg. s)^ ^ t 10<*M, ^^(UO'Hl ^^^(110b)^| <?i#^ cfl 
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o)B]7\ S.^ i J l]°]B\#*§-(U01,/L101)°.3, o]nfl, *fl 2 a]s(NCD2)^- "S. 

*1 *fll wlE^oi^-( BLA / BLA )^. ^-715)-^. 3l^r*H, tl2^H CfA] *m ^ 

3 3) ^(ISOl)^ ^ll ^)^5}^l(WLAl)ol #^21-5]^, ^13 ^^^^(160')^1 
(110a)^ <y#£ HMe^} cfAl tq^^(nOa)<Hl ^7]°^^. 

°) V)*»S£61) t\)o)E]^r ^-#*Hr M-Bj-^^ S S 0.^ >B olcf. 

£ 32)- tJ-^l £ 6al- #^}^ , afll 3^313 ^(REFlHH ^ = eJ-o] (WLAl)^ ^ 
^KllOaHH ElHefl4^€ cfloiEi-I- ^l#^cf(S611) . ne| Jl, e)| o] e^ ^ ^3 43^ = 

(160'HH ^^i=f(S615). o]o]*) t ^1 ^(INT-TRClHH, *fl2 3 = 

eK](WLA2)°l ^s^H, #71 s]Jf ^^.efl^i s-^s^ ^ii(llOb)^ 3)0^7} 

li°j£(140')S ^^sjq-(S623). H&)JL, *lll ^°^(140'H] 7<\^S)°] <&±r 

^-SUlOb)^ cfl^lEil- ^-#«]-cf(S627). Tfl^H, e^Hefl^ ^#(REF2)°1H , ^1 

3 ^<S^(160'H] *H>=1 rq^^(noa)^ *lHBi# ^ 'g-gUlOaH ^l^W 

(S631). 
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< 46 > £ 6b^ #S-f^>H^ £ 6a^ l^*)^ ^}^}tf. tcfeH , £ 6b°\)*\ S. 6a^ 

S611\ S615'^, £ 6a£] #31 S611, S615^ 4l>7}^5. ^5)5.5., ^WH^ =L ^ 
<47> Tfl^H, 5L 6b^ #7fl S620<HH, S>l-!f.£JM HH^?} XU -ai«gs(l40'H 

X|2 $U=bKI(WLA2)S1 t^>S(110b)°l] 7l<y^cf. 
<48> n.£\51, X]2 e|Hefl^ T L ?V(REF2) 6 fl>H , X]3 ^1^^H(160')^ ^^-f(llOa)^ 91 

c^-tdlOaH ^71^^(5631'). 
<49> £ 70. ^^Hl^-i t^^oflAi tflolEil- oi#t!r ^ 

^ *)l5.e] #«]«g<s] ^ifi^l c-flojEil- =-#*Hf ^^*>7l 

E|o}nl £ olcf. 

<so> £ 3 2|- ^1 £ 7* , X\% t2l°\]*] ElSefl^ -S^fHUKREFHl 

-8-#«H, XU sj^eW ^(REFlH Al^-^cf. a] 3 t22<*1H, xU ^ 7 1^ ^3l(EQl)7> "S-f 

*WQ$WJL, XU ifl^j 41Jl(IS01)7} "t\o]"S. ^Sj-SjUS., X| 1 ti]HE|- < y^- 
(BLA,/BLA)S] ^7l3Hr ^Xl^, XU ^#(150')^ "H^r"^^, a]E^oi^ 

(BLA,/BLA)£- X]3 €^^ = (160' )2] cfl o] e^ a] (blr , /BLR) °1 *}7l3.°5. "S^i}. ^, XU HjH 
eK!#(BLA,/BLA)£- X]l |i°«l(140') ^ XI 3 ^1^^^.(160')^ ^713 <^^^nf. XI 1 
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^^.efo](WLAl)ol "*H»jg. t 23^Mi , XU XlSLe] ^^-(110' ^H(llOa) 

S\ t\)o)B\7} <y#£l^, aJJt NE3 ^ PE3°1 z|z}- ^ "g_^-"S, a]^ t24<HH , 

XU ^ XI 3 ^^ = (140' , 160' )7> ^-KllOa)^ c-flojBll- ^*Vcf. 

<5i> 74l^sr><^ , t 25oflAi XU vflJf <>}X]^ ^#(INT-TRC1)°1 #^€4. ^JL, X]l #3 

^o]ai^( NCD1 )o] "sr>ol»^ s}^ t26XH, XI 1 ^ XI 3 4a^<S = (140\ 160' HI ^^-3£)<H 

^ cl^^(noa)^ <a#€ 3H^7} XI 1 ^ 3M^^(LI01,/LI01)°-5. #^^4. °H, 

X| 2 #3 XHAlJr( NC D2)£r "5L^-"S. Aj-Efl# 

<52> , XI 2 e]^3l4=| J P-^r(REF2)ol a^s)^ a]^ 127°^ , XI 1 XI 3 ^<SH(140' , 

160')<H|^ cfl°1^7> ^^(HOaHl ?fl7l<a€cf. 

^<Hl tfl* ^X1^<?1 7]#^ ^€4. 

*3*}7l ^fV tS^^Si^l , ^^<X1 tfl*M, ^ ffl.E.e| ^ 

<55> £ 334 ^ £ 8a!- XI 1 3^313 t^CREFD^IH XU ^£Lef°J(WLAl)^ c] 

^^(HOa)oflA^ ^Hefl^|€ Eflo"|Ei!- Sl<&«:i=KS811). HZ)JL, OM^tt XI 1 ^ XI 3 € 

^H(140\ 160')<HM ^s\o] 7i^cf(S815). o^a], XI 1 ^4 «JX|^ ^TlONT-TRClH 
<*!, XI 1 ^ XI 3 4Q^ < 8 = (140 , > 160')<*1M ^-s.^ ^^-t(llOa)^ dHEi# 2\^S. ^■^^\■ 
(S819). 
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<56> Xl^r*H, XI 2 ^Hefl4=| ^(REF2)^|>H, XI 1 ^ XI 3 41^ = (140' , 160')<HM 

^^€(H0a)^ °J#^1 HH^l* ^HUlOaHl *l)7l<g«-tKS823). 

<57> £ 8b^ ^^Efl^Sq^ C]^^ofl tflSj-oJ, ^ ^Qj«g<q d^^ofl c-flolE^ 

<58> £ s s o.^ >H - £ 8a o^ o_A}s>cf. ^X), 5L 8b°1M £ 8aSf ^ 

tb ^XH cfl«fl>Hfe, ^"IjM H^C)* c^M i4^\flcf. ^, £ 8b^l <£X] 

S811', S815'^, £ 8a^ S811, S815^ v}&7}*\3. ^^|^oflA^ n ^Xl 

<59> Xl^H, £ 8b^ S869*IM, ^l^f^^-Bi <g cflol^|7> XU * XI 3 <*fl^5I 

(140', 160'HH ^^-Jl, XU ^ Xl3 -a^«g = (l40 , > 160')<*fl 91^ ol b\ # <q *l 

^3 CiHEiJiL 

<60> Xl^}<X, £ 8b ^ ^ S873o] i cfe^ j *fl 2 2l = Efl3 ^^HH, XI 1 ^^e}oi(WLAl)ol 

«r^5j-^, XI 1 ^ XI 3 ^<SH(140\ 160' HI ^^^(llOa)^ cflojE^ s» 

€(110aHl Xl7l<y*Vcf. 

■§-<*Hl Cf^- 1"§HM^ t\Q4&Si\ C-flolEil- ^^*>7l fl^ Ej-olnl^ol 

4. t)-A] ^^^>^, £ 9^ XI 1 eliJll^l ^#(REFlHH X]l °flS.e| 1-^(110')^ XI 1 ^^e|- 
^l(WLAl)^ ^s}^ ^^^(110a)S cflolEi7> °l#£lJI, XU ^ ^#(INT-TRC1)<*IH 
X]2 nfls.E] 1-^(210')^ Xll £1^*1 (WLBl)^ ^sq^- ^^^(210b)* ^-#^>^ ^-f^ uf 
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<62> 31 ^*H, 5. 33f ^1 £ 9# ^*V4. .^i, t31«lH IH?*]^ £)H3l4=| jS.^ 

Jl(REFH1 -§-#*M, 4l 21 Hell 4=1 ^^-(REFDol a]*)-^!}. t 32°\}*), ^1^-7}^^ 

(EQ1)7> Hl#^^j7 ( +°)^ ^15l(IS01)7> "^ol" S «lH5} 

<?HKBLA,/BLA)£] ^7ls}-^ «fl^£l^l, *fll 4^(140')^ "€£r"£H^, *)U 

alHe^^CBLA./BLA)^ *I13 ^^^S(160')^l 31^ a](blr,/BLRH #7l3-°5. ^M^. 
Z\3L, 41 ^i=5}°](WLAlH "*H"S ^$-5)^ A]^ t33<^M, 42.$ 1-^(110')^ ri) 
^^(110a)sl t-flo]E^7> <y#£H, a]jt NE3 ^ PE3^>1 AA "*}°1" ^ "S-f"^ a] 
^ t34«lH, ^3 ^icij £(160 . )b ^fsH, ^iS(110a)£] ^tVt)-. 

<63> Tfl^H, X\% t 35<>lH, ^1 tfl-f- <34^ ^7_KINT-TRC1H ^l^cf. *13 t 36<HH , 

42 ^-7)s[ ^1Jl(EQ2)7} "5.-=f"S til%^5).s]ji ) ^2 i^^l Aij 1 ( IS0 2)7> "*V^1"S #^2}-£l 

^2 tilH^tl^-(BLB,/BLB)^l -§-7lsHr sfl^l^cf. °}4, *fi2 ifl^l ^(170')^ 
— " #*fl» -B-^l^M, ^12 w1e^oi^-(blb,/BLB)4 *fl3 ^l^^HdeO')^ tfl °1 -£1 (BLR , /BLR) 
o] #7}*\^3. ^elsicf. ZLSlJl, ^-EL^CWLBlH "sH"S. ^i)-^ t37<^l^|, 42 
oflS-el 1-^(210')^ ^^^(210a)Sl t)lo]Ei7> ^#£10=1, NE2 ^ PE2^1 ^4 "*H» •• 

^.o.-.^. #^5^^ t38<^M1, *fl2 ^^HasO')^ ^^-i(210a)^l 31 

<64> ZLZ\JL, 42 ^H^l^(NCD2)ol "sl-ol»^ s)±r ^A t39°lH , 42 ^1^5.(180' HI 

5Utt ^H(210b)^ HMeW 42 Jl^g ^)o]B\^(U02,/ll02)^.S. 
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<65> °\<*\*\, *]2 e]Hefl4=l ^#(REF2H a!*}-^ a] 3 t 40°lH , cJ-a) *fli ^<^1 Ajjr 

(IS0D4 XI 1 ^=-^(WLAl)ol cfA] ^s?-^, afli ^ z\}3 ^^5.(140' ,160' H 
^^^(110a)^ HM^}- cfA] iq^idiOaHl *)171<^t}. 

<67> £ 10a^ £ 9^ EHnl^ofl 4^ 5fl4=l^- ofl^^ Jl?}- ^ 

<68> £ 3 3|. ^ t= io a # ^ll e]^efl^ ^#(REF1HH *fll ^^ej-o] (WLAl)^ r] 

^(llOaHH &!Hefl4i€ HI o] e^ # °]#t!:i4(S1011) . =le]jl, <y#sl cfl o) &\ ^ ^3 
4fl^ < SH(160 , )^l^ *U>:acKsl015). XH ^ ^^1^ ^(INT-TRClHH, *}2 A 

5L£\ 1-^(210)51 ^ = 5^o](WLBl)^ t^iB(210a)^ ^He^I- <y#*H , A2 ^^(180' HI 
*1 ^1^-5. #^*V^(S1019). 3l^H, *\}2 ^#(REF2)°1H , *fl3 ^^oas 

(160'HH cflolE^l- i^iKllOaH ^fl7]^t!:t^(si023). 

<69> £ lOb^ e^Hefl4i5]^ cf^. ^3.3 t^^ofl ^He^-I- 

<70> £ iob^ 5. 10a^ #S-f^>H^|- -S-AV-sytf. 4^1, £ 10b<M £ lOaS* 

S1011', S1015'^r, 5. 8a^ c^l S1011, S1015^ v}^ 7 }x}S. ^H<>lH^ zi 

^]3<y 71^ ^^cy. 
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<7i> Tfi^H, £ lObS] ^711 SIO^H, ^-¥-5.^1 ^^^^ cflolE|7> *fl2 €^^(180*) 

<HH ^^(WLBl)^ ^^t(210aHl 7]^^cf. 

<72> Tfl^M, £ lOb^l ^-Tfl S1023'ofl nJ-=^, *ll2 slSefl^ ^*HH ^ = ej-^CWLAlH % 

^s}-^^, *]]3 ^31^^^(160 , )ofl ^^^(llOa)^l <?1#^ cflolE^-i- ^ ^I(ll0a)°ll ^1 

<73> ^. Mj-tg.g- c^ofl <y ^Al^l- 1§^:£)53_OL}- O]^- C^lAl^O] ^Ofl 

^, ^ ^o>o] ^Aj-o) ^Al^. 7 |.^ ol5.«Ei tf<#«]- ^ ^ ^7^7} 

7}^t}^ o]tm ^Ojcf. It]-^, -S- 7l#^ iliL ^flfe 



^^HH^, el^efl^£]^r <?]# 2^ 7fl7l<y -g-^nVo] ^sj^cf. ZLeiJELS, _g. ^ 

^ °H^a] v\}3.£\ ^ zl 9]t}^, ^^-s]^ ^H* #^"123 
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HH^-I- -R-Jl^tII i^>7l ifl*H 3 H 31 4=1 oltflofl 

4=1^ »n ^ *|]2 ^]S.e| 7}X]^ ofl^eH nfl2.elS.Ai, 21^-^0.5. 

^1 1 ulH^^^-a- -f-«H dl^lBil- <^#^5>^ ^7) v))5L^ 1-^; 
*112 «lH5}-<y^-g- c-flolEil- og # ^^- a o > 71 ^ 2 *HSL&| 

A oM m UlEe^o]^-^ cflolEil- 2fl *1 *}^r Aj]^oWn ; 

-^l ^2 tilH^^ c-floiE^l- sfl^Rr A\2 ^<SH; 

3^3^ UMbI* ^#*><*| Hfl*l*Rr *fl3 41i<3*; 

A o v 7l ^11 wine}*?! ^--4 *fl3 4fl^<g = sl ^7]^ ^H*>^ i^Ri 4^; 

I^T 1 * 2] 

%H1 ^"71 ofl^ig Jl-g- nflSLE)^ 
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^1-^H ejAfl^Sr *fll ^ ^12 <^1^ ^S^, #7l ^11 2]^ + 

slHell4l »H iflJf ojAfl-t -^.g- ^^H, ^"71 *fl2 &]^f ^^1^ 

^3 ^12 sl^efl^ ^V-g- 5L^*Hfr #>1 ^1 ^ ^^>-i- 
#71 Z\ ^*HM #71 1 #ei-o) ^i^oj v)*»^o] c^oIbIS 

#7l ^12 &lHell4l ^^HH ^>7l *f|l nflS.^ l-^-o] ^l^o] c]^^o) cfl E-| # 

3] 

A2 %H1 SU^i, ^-71 A}1 

#7l Si Hell ^ ^7i<HH H^r^H, #7l ^fll UlH5}o]^-.g- A o V 7 ] ^3 ^oflsofl ^ 
4] 

*f|3 %H1 5U<>H, ^-71 afli *$\% 

#7l X)i i^Jf <^M1^ ^p-^HH H-S-^sH #7l ^13 |i°»5t #7l ^11 wlBsl-^l^-^. 
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